The rectification of an alternating current by an electrode reaction, due to the asymmetry of its current-potential curve with respect to the equilibrium potential, is known as faradaic rectification (Oldham 1957 ; Barker 1958 ; Barker, Faircloth, and Gardner 1958) . The application of faradaic rectification to the study of electrode kinetics has led to a convenient method (Matsuda and Delahay 1960) for the determination of the transfer coefficients and rate constants at equilibrium of fast electrode processes. Nonpolar liquids like benzene and toluene have been reported (Gupta 1953) to bring about changes in capacity a t the dropping mercury electrode ; their effect on the electrode kinetics of the ferrous-ferric reaction has been studied in the present work.
The method used for the measurement of +, the shift in mean potential, and of V , the alternating oltage superposed is the same as described earlier (Agarwal 1962, unpublished data) . A saturated solution of the nonpolar liquid (A.R.) in IN H,SO, was prepared, so as to use it for preparing 0 . 0 0 2~ solution of each cation (Fe2+ and Fe3+), by dissolving the calculated amounts of ferric and ferrous ammonium sulphates (A.R.). The nonpolar liquids used are benzene (A.R.) and toluene (A.R.). The observations were made at alternating voltages of 4 mV and of 8 niV to verify the variation of + with the square of the alternating voltage. As the values of + at 8 mV were found to be exactly four times those obtained at 4 mV, the values of + only at 4 mV are given in Table 1 . The diffusion coefficient of 0 . 0 0 1~ ferric ammonium sulphate in IN H,SO, containing a saturated solution of the nonpolar liquid was determined by the porous diaphragm cell method. The amount of ferric salt Mused at different intervals of time in the supporting electrolyte was determined by an electrochemical method, whose details have been discussed under a separate paper. The values of the concentration gradient and of the mean concentration for the diffusion of 0 . 0 0 1~ ferric salt in IN H2S0, containing benzene are given in Table 2 .
From Table 1 , it can be seen that y !~ becomes constant at frequencies of 500 c/s and higher, when either of the nonpolar liquids is present. 4 is found to increase in magnitude when benzene is added to the redox couple as compared to the values of + obtained on addition of toluene. Therefore, cc, the transfer coefficient, in the former case will be higher than in the latter. To obtain information about the influence of nonpolar liquids on electrode kinetics, the diffusion coefficient of the reactants in the presence of benzene was calculated from the data, given in Table 2 , following the method adopted by Hartley and Runnicles (1938) . The diffusion coefficient thus obtained is 9.4 ~1 0 -~ cm2 see-I when benzene is added to the redox couple. A similar value is obtained, when instead of benzene, toluene is added to the system. The rate constant at equilibrium in the above case can be calculated (Agarwal 1962, unpublished data) by substituting 4 (at 4 mV and 50 c/s, from Table 1 ) and the value of the diffusion coefficient in the theoretical equation applicable at low frequency (Doss and Agarwal 1982) , that is
Conc. Diffused
The value of E, thus obtained is 4.1 ~1 0 -~, c m sec-I in the presence of benzene. On addition of toluene to the ferrous-ferric redox system, the same order of value of the rate constant is obtained. On comparing the above value Conc. Gradient -x loG with that of the ferrous-ferric redox couple (Agarwal 1962, unpublished data) without addition of any nonpolar liquids, E, =4.5 X~O -~, it becomes evident that the addition of nonpolar liquid does not influence the rate constant appreciably.
